Higher Mathematics Differentiation 6-5 - Stationary points & curve sketching

SQA Past paper questions

2023 - Paper 1 - Question 8

A function, £, is defined on R, the set of real numbers, by f (x) = x> +3x* —=9x+5.

Find the coordinates of the stationary points of fand determine their nature. 6

Click here for video solution. i~
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2019 - Paper 1 - Question1
Find the x-coordinates of the stationary points on the curve with equation

1
)}=Ex4—2x3+6. 4

Click here for video solution. i~
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2018 - Paper 1 - Question 15

A cubic function, f, is defined on the set of real numbers.

+  (x+4)is afactor of f(x)
*+ x=21s arepeated root of f(x)
© fl2)=0

+  f’(x)>0 where the graph with equation y = f(x) crosses the y-axis

Sketch a possible graph of y = f(x) on the diagram in your answer booklet. 4

v

Click here for video solution. /2~
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http://www.rigourmaths.com/
https://youtu.be/xeJycApbQaA?si=6OZ4DUziibPRiCgK
https://youtu.be/lFwSr1edjNg?si=ft3vJSTXDU12fs2y
https://youtu.be/DPm6wdlBNX4?si=DSS_VWx2CXgJ7SE3
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2016 - Paper 1 - Question 9

(a) Find the x-coordinates of the stationary points on the graph with equation
y= f(x), where f(x)=x>+3x’-24x. A

(b) Hence determine the range of values of x for which the function f is strictly
increasing. 2

Click here for video solution. /-

i

2014 - Paper 1 - Question 21
A curve has equation y = 3x% — x°.

(a) Find the coordinates of the stationary points on this curve and determine their
nature. 6

(b) State the coordinates of the points where the curve meets the coordinate axes
and sketch the curve. 2

)

Click here for video solution. /3~
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2013 - Paper 2 - Question 3

% % ~ 5 g p) il ) ¢ 3 e w
(a) Given that (x—1) 1s a factor of x” + 3x™ + x — 5, factorise this cubic fully. 4
(b) Show that the curve with equation
y = ot 3+ 222200+ 3
y=ax"+4x"+ 2x°=-20x+ 3

has only one stationary point.

IFind the x-coordinate and determine the nature of this point. 5

Click here for video solution. /&~
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2011 - Paper 1 - Question 22

A function f is defined on the set of real numbers by f(x) = (x — 2)(x* + 1).
Find the coordinates of the stationary points on the curve with equation y = f(x)

and determine their nature. 8

)

Click here for video solution. /&~
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http://www.rigourmaths.com/
https://youtu.be/8cVj4Q1V7X8?si=IHUXV0H7c-HwYRXG
https://youtu.be/OaJc4M1B_-g?si=fQQzOGdtmiR0orDi
https://youtu.be/tdLdqPwutiw?si=cxi7wEKEixHpjW0h
https://youtu.be/9PvG6qq4UIQ?si=9yimtEzS3PBV85xX
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2009 - Paper 2 - Question1

Find the coordinates of the turning points of the curve with equation
y =x’ = 3x” = 9x + 12 and determine their nature. 8

Click here for video solution. 2~

2008 - Paper 1 - Question 21
A function f is defined on the set of real numbers by f(x) = x* — 3x + 2.

(a) Find the coordinates of the stationary points on the curve y = f(x) and
determine their nature. 6

() (i) Show that (x — 1)is a factor of x° — 3x + 2.

(i1) Hence or otherwise factorise x° — 3x + 2 fully. 5

(¢) State the coordinates of the points where the curve with equation y = f(x)
meets both the axes and hence sketch the curve. +

Click here for video solution. /i~

2007 - Paper 1 - Question 9

A function f is defined by the formula f(x) = 3x — x°.
(a) Find the exact values where the graph of y = f(x) meets the x- and y-axes. 2

(b) Find the coordinates of the stationary points of the function and
determine their nature. 7

(¢) Sketch the graph of y = f(x).

|

Click here for video solution. /5~

Specimen 1 - Paper 1 - Question 22

(a) Find the stationary points on the curve with equation
y=x"—9x% + 24x — 20 and justify their nature. -

() (i) Show that (x — 2)*(x = 5) = x° — 9x? + 24x - 20.
(ii) Hence sketch the graph of y = x* — 9x? + 24x — 20. 4

Click here for video solution. i~
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https://youtu.be/sUhecw5Xy9s?si=vzPCkgXjbLeuFrUy
https://youtu.be/JxBboC1eXyU?si=8fs3k3xZGhY-DNKa
https://youtu.be/j4FrcVSvYx0?si=PR_DPx9v58eRLjNA
https://youtu.be/ecilPzfFlas?si=FaQZeBCIeBs7Iqln

